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air in the fresh air flow passage while being moved with
the first valve, wherein the first valve is provided in the
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of Korean
Patent Application No. 10-2019-0006602, filed on Janu-
ary 18, 2019, which is hereby incorporated by reference
as if fully set forth herein.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The presentinventionrelates to an exhaustgas
recirculation (EGR) valve for a vehicle, and more partic-
ularly, to an EGR valve for a vehicle, for easily controlling
a valve that is in charge of opening and closing of an
EGR flow passage and for more precisely controlling flow
of EGR gas when the valve is initially open.

Discussion of the Related Art

[0003] In general, a method that has been the most
popular thus far to prevent generation of nitrogen oxide
(NO,) from exhaust gas discharged from an engine in-
stalled in a vehicle has used an exhaust gas recirculation
(EGR) valve for partially adding cooled exhaust gas to a
mixer and inhaling the gas into a cylinder.

[0004] As disclosed in Korean Patent Publication No.
10-1338272, an EGR valve includes a fresh air flow pas-
sage into which outside fresh air is introduced, and an
EGR flow passage in which exhaust gas discharged from
an engine returns and is guided to be re-introduced to
the engine.

[0005] Here, afresh air control valve is provided in the
fresh air flow passage, and an EGR control valve is pro-
vided in the EGR flow passage.

[0006] The EGR control valve and the fresh air control
valve are operatively associated with each other by a
power transfer device such as a gear and an actuator
connected thereto rather than being separately moved.
[0007] According to the above conventional art, when
the EGR valve is completely closed, the fresh air control
valve is positioned in parallel to a flow direction of fresh
air, and thus interference in introduction of fresh air is
minimized and fresh air is capable of being introduced
into the engine while being maintained in a maximum
inflow rate.

[0008] When the EGR valve is open by a predeter-
mined degree to re-introduce exhaust gas into the en-
gine, while the fresh air control valve is simultaneously
moved, a predetermined portion of a cross section of the
fresh air flow passage is blocked, and accordingly, the
EGR valve reduces the amount of fresh air introduced
per hour.

[0009] When the EGR valve is completely open, the
fresh air control valve is closed by a maximum degree,
and thus the EGR valve further reduces the amount of
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fresh air introduced into the engine.

[0010] However, in the conventional art, when a valve
for opening and closing the EGR flow passage is provided
in the form of a pivot valve and pressure of EGR gas is
applied to the valve, force is intensively applied in a di-
rection in which the valve is open, and thus there is a
problem in that output of a motor needs to be increased
to withstand the force and to maintain a closed state, and
also there is a problem in that a large amount of EGR
gas is introduced when the valve is initially open and it
is difficult to precisely control EGR gas when the valve
is initially open.

SUMMARY OF THE INVENTION

[0011] An object of the present invention is to provide
an exhaust gas recirculation (EGR) valve for a vehicle,
for easily controlling a valve that is in charge of opening
and closing of an EGR flow passage and for more pre-
cisely controlling flow of EGR gas when the valve is ini-
tially open.

[0012] According to an aspect of the presentinvention,
an exhaust gas recirculation (EGR) for a vehicle includes
afreshairflow passage, an EGR flow passage connected
to the fresh air flow passage, a first valve including a
valve unit configured to selectively close a portion of the
fresh air flow passage according to an open and closed
state while opening and closing the EGR flow passage,
the valve unit opening and closing the EGR flow passage,
and a second valve disposed at one side of the first valve
and disposed at a different angle from the first valve, the
second valve provided to selectively interfere or not in-
terfere with fluid flow of fresh air in the fresh air flow pas-
sage while being moved with the first valve, wherein the
first valve is provided in the form of a butterfly valve with
respect to the EGR flow passage.

[0013] The EGR valve for a vehicle may further include
a rotation axis disposed on a central portion of the EGR
flow passage, wherein the rotation axis is disposed on a
central portion of the first valve.

[0014] When thefirst valve completely closes the EGR
flow passage, the first valve may be inclined with respect
to a longitudinal direction of the EGR flow passage.
[0015] The rotation axis may include an accommoda-
tion groove on which the first valve is fixedly accommo-
dated, the first valve may be disposed on the accommo-
dation groove, and an extension connecting the first valve
and the second valve is fixed to the first valve and the
rotation axis.

[0016] The second valve may be disposed to be per-
pendicular or inclined with respect to a proceeding direc-
tion of the fresh air flow passage, and the extension may
be bent at an end of the second valve and extends in a
different direction of an extension direction of the second
valve.

[0017] The second valve may have an area that is wid-
ened in an opposite direction to a position adjacent to
the first valve and may have a rounded endmost portion.
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[0018] A first guide surface may be provided in an in-
clined form between the fresh air flow passage and the
EGR flow passage, a second guide surface may be pro-
vided at an opposite side to the first guide surface in a
longitudinal direction of the EGR flow passage, and a
height to an upper end of the second guide surface may
be higher than a height to a lower end of the first guide
surface.

[0019] The EGR valve for a vehicle may further include
an insertion groove that is formed to penetrate an outer
circumference of the rotation axis and into which the first
valve is inserted, and an accommodation groove that is
formed to be stepped by exploding or removing a portion
of the outer circumference of the rotation axis and on
which an extension of the second valve is disposed,
wherein a first insertion hole may be formed in the first
valve, wherein a second insertion hole may be formed in
the extension of the second valve, wherein a third inser-
tion hole may be formed in the rotation axis, and wherein
a coupling member may be inserted into the second in-
sertion hole, the third insertion hole, and the firstinsertion
hole, sequentially, and may fix the firstand second valves
and the rotation axis.

[0020] Thesecond valve may furtherinclude a strength
reinforcement portion configured to reinforce a bent por-
tion between an extension and a valve body portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. is a perspective view of an exhaust gas recir-
culation (EGR) valve for a vehicle according to the
present invention;

FIG. 2 is an exploded perspective view of an EGR
valve for a vehicle according to the presentinvention;
FIG. 3 is a perspective view of a valve unit used in
an EGR valve for a vehicle according to the present
invention;

FIGS. 4A and 4B are an exploded perspective view
and a coupled perspective view of a valve unit used
inan EGRvalve for a vehicle according to the present
invention;

FIG. 5A is a side cross-sectional view of a conven-
tional EGR valve;

FIG. 5B is a side cross-sectional view of an EGR
valve according to the present invention;

FIG. 6A is a partial enlarged plan view of an EGR
valve according to a second embodiment of the
present invention;

FIG. 6B is a partial enlarged side cross-sectional
view of an EGR valve according to a second embod-
iment of the present invention;
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FIG. 7 illustrates a state in which an EGR flow pas-
sage is closed and a fresh air flow passage is not
interfered with a valve unit in an EGR valve for a
vehicle according to the present invention;

FIG. 8 illustrates a state in which an EGR flow pas-
sage is partially open and a fresh air flow passage
is not interfered with a valve unit in an EGR valve for
a vehicle according to the present invention;

FIG. 9 illustrates a state in which an EGR flow pas-
sage is completely open and a fresh air flow passage
is interfered with a valve unit in an EGR valve for a
vehicle according to the present invention; and
FIG. 10 is a graph of a state in which EGR gas is
introduced according to an operational state of a
valve in an EGR valve for a vehicle according to the
present invention and a conventional EGR valve.

DETAILED DESCRIPTION OF THE INVENTION

[0022] As the present invention allows for various
changes and numerous embodiments, particular embod-
iments will be illustrated in the drawings and described
in detail in the written description.

[0023] However, thisis notintended to limit the present
invention to particular modes of practice, and it is to be
appreciated that all changes, equivalents, and substi-
tutes that do not departfromthe spirit and technical scope
of the present invention are encompassed in the present
invention.

[0024] The terms such as "first" and "second" are used
herein merely to describe a variety of constituent ele-
ments, but the constituent elements are not limited by
the terms.

[0025] The terms are used only for the purpose of dis-
tinguishing one constituent element from another con-
stituent element.

[0026] For example, a first element may be termed a
second element and a second element may be termed
a first element without departing from the teachings of
the present invention.

[0027] As used herein, the term "and/or" includes any
and all combinations of one or more of the associated
listed items.

[0028] Itwillbe understood thatwhen an element, such
as alayer, aregion, or a substrate, is referred to as being
"on", "connected to" or "coupled to" another element, it
may be directly on, connected or coupled to the other
element or intervening elements may be present.
[0029] In contrast, when an element is referred to as
being "directly on," "directly connected to" or "directly
coupled to" another element or layer, there are no inter-
vening elements or layers present.

[0030] The terms used herein is for the purpose of de-
scribing particular embodiments only and is not intended
to be limiting of the present invention.

[0031] The singular forms "a," "an" and "the" are in-
tended to include the plural forms as well, unless the
context clearly indicates otherwise.
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[0032] Itwill be further understood that the terms "com-
prises" or "comprising" when used in this specification,
specify the presence of stated features, integers, steps,
operations, elements, or components, but do not pre-
clude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, compo-
nents, or groups thereof.

[0033] Hereinafter, the present invention will be de-
scribed in detail by explaining exemplary embodiments
of the invention with reference to the attached drawings.
The same reference numerals in the drawings denote
like elements, and a repeated explanation thereof will not
be given.

[0034] AsshowninFIG. 1, anexhaustgas recirculation
(EGR) valve 100 for a vehicle according to the present
invention may include that forms an outer appearance
thereof, and a fresh air flow passage 110 configured in
the form of a tube in which fresh air flows may be provided
in the housing 101, and an EGR flow passage 120 may
be provided next to the fresh air flow passage 110.
[0035] A fresh air guide tube 10 may be provided in
the housing 101 to guide outside fresh air to the fresh air
flow passage 110.

[0036] A guide space 130 configured to guide exhaust
gas discharged from the EGR flow passage 120 to the
fresh air flow passage 110 may be provided between the
EGR flow passage 120 and the fresh air flow passage
110, and the guide space 130 may function as a type of
a buffer chamber.

[0037] A valve unit 200 configured to selectively open
and close the EGR flow passage 120 and, simultaneous-
ly, to intervene in an internal space of the fresh air flow
passage 110 to adjust an inflow rate and fluid flow of
fresh air may be provided in the guide space 130.
[0038] Although described below, the valve unit 200
may include a first valve 210 that functions as an EGR
valve configured to open or close the EGR flow passage
120 or to adjust an opening angle, and a second valve
220 that functions as a fresh air control valve configured
to be operatively associated and simultaneously operat-
ed with the first valve 210 and to intervene in flow of fresh
air in the fresh air flow passage 110 to selectively adjust
fluid flow.

[0039] The first valve 210 and the second valve 220
may be disposed at different angles because fluid flow
of exhaust gas transmitted through the EGR flow pas-
sage 120 and fluid flow of fresh air flowing in the fresh
air flow passage 110 are perpendicular to each other or
are positioned at different angles.

[0040] The valve unit200 may be provided at a rotation
axis 250 and may be moved by rotational motion of the
rotation axis 250, and in this regard, when the rotational
motion proceeds, both the first valve 210 and the second
valve 220 may be simultaneously moved.

[0041] The rotation axis 250 may be connected to a
driver 300 provided at one side of the housing 101, and
the driver 300 may provide and transfer power, and thus
the valve unit 200 may simultaneously adjust an inflow
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rate of exhaust gas introduced through the EGR flow pas-
sage 120 and an inflow rate of fresh air in the fresh air
flow passage 110 while performing rotational motion.
[0042] Both the first valve 210 and the second valve
220 may be fixed to the rotation axis 250, and in detail,
portions of the first valve 210 and the second valve 220
may be simultaneously coupled to the rotation axis 250
via a plurality of coupling members.

[0043] To this end, a portion of the second valve 220
may extend in a state in which the second valve 220 is
bent and may be disposed above or below the first valve
210, and the extending portion and the first valve 210
may be coupled to the rotation axis 250 via a coupling
member. However, the arrangement relationship be-
tween the first valve 210 and the second valve 220 is not
limited thereto, and as described below, the first valve
210 may be inserted into the rotation axis 250, and the
bent portion of the second valve 220 may be installed on
an external surface of the rotation axis 250.

[0044] As shown in FIG. 2, the driver 300 may include
a motor 310, a pinion gear (not shown) installed at a
motor axis, and a gear module (not shown) provided be-
tween the pinion gear (not shown) and the rotation axis.
[0045] The gear module may be configured in a multi-
layered form, and may include a first gear (not shown)
engaged with the pinion gear 320, a second gear 332
engaged with the first gear (not shown) and configured
in a multilayered form, and a third gear 333 engaged with
the second gear 332 and configured in the form of a fan
to which the rotation axis 250 is fixedly inserted.

[0046] The driver 300 may further include a driver cov-
er 302 configured to prevent the motor 310 and the gear
module 330 from being exposed to the outside.

[0047] The rotation axis 250 may be coupled to the
third gear 333, and a return spring 340 configured in the
form of a coil spring, which causes a closed state of the
second valve 220 when the driver is turned off, may be
provided around the rotation axis 250.

[0048] An accommodation groove 251 configured in a
recessed form may be provided in the rotation axis 250,
and the first valve 210 may be inserted and installed into
the accommodation groove 251. An extension 221
formed by bending and extending a portion of the second
valve 220 in a longitudinal direction of the rotation axis
250 may be provided at the first valve 210, and a second
insertion hole 221a into which a coupling member 240 is
inserted may be provided in the extension 221.

[0049] A first insertion hole 210a into which the cou-
pling member 240 is inserted may also be provided in a
central portion of the first valve 210, and the first and
second insertion holes 210a and 221a may be aligned
with third insertion holes 251a provided on the accom-
modation groove 251 of the rotation axis 250.

[0050] Accordingly, the coupling member 240 may be
inserted into the first, second, and third insertion holes
210a, 221a, and 251a, sequentially, and the rotation axis
250, the first valve 210, and the second valve 220 may
be integrally configured as the valve unit 200.
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[0051] Accordingly, the first valve 210 and the second
valve 220 may be simultaneously moved according to
rotation of the rotation axis 250.

[0052] The center of the first valve 210 is installed at
the rotation axis 250, and thus the first valve 210 and the
rotation axis 250 may be configured in the form of a but-
terfly valve. The conventional art and the present inven-
tion are different from each other in that the conventional
art uses a pivot valve manner in which the center of ro-
tation of a first valve is positioned outside a valve plate
but the present invention corresponds to a butterfly valve
manner in which the center of the first valve is positioned
within a region of a valve plate.

[0053] The second valve 220 may be designed in con-
sideration of a shape of the fresh air flow passage 110
because fresh air is introduced in a side direction of a
flow direction and intervenes in fluid flow.

[0054] A cross section of the valve plate of the second
valve 220 may be formed in such a way that the width of
the valve plate is widened from the extension 221 towards
an opposite side thereto and then is narrowed again and
may be configured in the form of a water drop or a fan.
[0055] This may be designed to effectively block a
cross section of the fresh air flow passage provided in
the form of a circle.

[0056] A direction in which opposite surfaces of the
first valve 210 are disposed and a direction in which op-
posite surfaces of the second valve 220 may be perpen-
dicular to each other or may be disposed at different an-
gles because a flow direction of exhaust gas and a flow
direction of fresh air are different from each other, as
described above.

[0057] It may be seen that the first valve 210 is config-
ured in a butterfly valve type with respect to the EGR flow
passage 120, and the second valve 220 is configured in
a slide valve type with respect to the fresh air flow pas-
sage 110.

[0058] As described above, the guide space 130 may
be provided between the EGR flow passage 120 and the
fresh air flow passage 110, and the valve unit 200 may
be rotatably installed inside the guide space 130.
[0059] A cross section of the guide space 130 may be
increased towards the fresh air flow passage 110 from
the EGR flow passage in order to effectively transfer EGR
gas.

[0060] The guide space 130 may be divided into a first
region 131 corresponding to the EGR flow passage 120
and a second region 132 corresponding to the fresh air
flow passage 110, and the first region 131 and the second
region 132 may be connected to each other.

[0061] A cross section of the first region 131 may be
increased towards the second region 132, and a cross
section of the second region 132 may be formed con-
stant.

[0062] A cover 132 may be provided on the guide
space 130 to cover the guide space 130, and cover 132
and the housing 101 may be coupled to each other by a
separate coupling member 132a.
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[0063] When the second valve 220 is rotated and
moved in a direction towards the fresh air flow passage
110, the second valve 220 may be present in the first
region 131, and then may be moved to the second region
132, and thus the second valve 220 may intervene in flow
of fresh air in the fresh air flow passage 110 while being
moved inside the fresh air flow passage 110.

[0064] The second valve 220 may have a rotation tra-
jectory corresponding to a rotation direction of the rota-
tion axis 250 via the driver 300, and in this case, a driving
method of the second valve 220 may use a type of slide
moving method in which the fresh air flow passage 110
is hidden or is not hidden.

[0065] Resistance force is not encountered in a flow
direction of the fresh air flow passage 110 with respect
to an opening direction and position of the second valve
220, and thus resistance force (driving force) of the motor
310 included in the driver 300 is not necessarily so high.
[0066] Thatis, whenan closing operation of the second
valve 220 is performed in a reverse direction to fresh air
flow, resistance of fresh air needs to be withstood in order
to embody the closing operation of the second valve 220,
and to this end, the motor 310 needs to have capability
for overcoming a reverse operation due to the resistance.
[0067] However, according to the present invention,
an opening and closing trajectory of the second valve
220 is in a perpendicular direction, but not in a reverse
direction to fresh air flow, and thus high resistance force
(driving force) of the motor 310 is not required compared
with the above case corresponding to the reverse direc-
tion.

[0068] As shown in FIG. 3, the second valve 220 may
include a valve plate formed like a cross section of a fan,
a water drop, or a balloon, and the extension 221 that is
bent and extends from an end of the valve plate in a
different direction from an extension direction of the valve
plate.

[0069] A cross section of the valve plate of the second
valve 220 may be formed in such a way that the width of
the valve plate is widened from the extension 221 towards
an opposite side thereto and then is narrowed again and
the valve plate of the second valve 220 may include a
first edge portion 220a and a second edge portion 220b
that are spaced apart from each towards ends thereof,
and a third edge portion 220c that is formed in a curve
or an arc which connects the first edge portion 220a and
the second edge portion 220b to each other.

[0070] Substantially, the valve plate and the extension
221 included in the second valve 220 may be perpendic-
ularly or orthogonally bent to each other or may be bent
to be slightly inclined to each other.

[0071] The extension 221 may be disposed on the first
valve 210, and the extension 221, the first valve 210, and
the rotation axis 250 may be connected to each other by
the coupling member 240, and thus the first and second
valves 210 and 220 may be moved together according
to rotation of the rotation axis 250.

[0072] The extension of the second valve 220 may be
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welded or fixed onto the first valve 210 to configure a
cross subassembly, and the subassembly may be dis-
posed on the accommodation groove 251, and then may
be fixed to the rotation axis by the coupling member 240.
[0073] InFIG. 3, reference numeral 252 that is not de-
scribed is a magnet 252 fixed to an end of the rotation
axis 250 and configured to generate magnetic force, a
change in magnet force of the magnet, and a hall sensor
(not shown) may measure a rotation angle of the rotation
axis 250. In addition, reference numeral 253 that is not
described is a flange ring 253 that is caught by the hous-
ing to determine a position of the rotation axis 250 when
the rotation axis 250 is installed in the housing.

[0074] FIGS. 4A and 4B are an exploded perspective
view and a coupled perspective view of a valve unit ac-
cording to a second embodiment.

[0075] The accommodation groove 251 configured in
arecessed form may be provided on an external surface
of the rotation axis 250, and an insertion groove 255 that
penetrates an one surface of the rotation axis 250 to an
opposite surface thereto and into which the first valve
210 is inserted. The aforementioned first embodiment
and the second embodiment may be different from each
other in that the first embodiment is configured in such a
way that the first valve 210 and the extension 221 of the
second valve 220 are simultaneously coupled and fixed
to the accommodation groove 251 while being sequen-
tially put therein, but the second embodiment is config-
ured in such a way that the first valve 210 is inserted into
the insertion groove 255 and the extension 221 of the
second valve 220 is coupled to the accommodation
groove 251 by the coupling member 240 in a state which
the extension 221 of the second valve 220 is put on the
accommodation groove 251.

[0076] The insertion groove 255 may be formed in a
longitudinal direction of the rotation axis 250, may be
provided in the form of a slot that penetrates an interme-
diate portion between upper and lower ends of the rota-
tion axis, and may have a length corresponding to a di-
ameter of the first valve 210.

[0077] The first valve 210 may be formed in a circular
flap valve type, the first insertion hole 210a may be pro-
vided in a central portion of the first valve 210, the second
insertion hole 221a may be provided in the extension 221
of the second valve 220, and the third insertion holes
251a matched with the first and second insertion holes
210a and 221a may be provided in the accommodation
groove 251 of the rotation axis 250.

[0078] Accordingly, the coupling member 240 may be
sequentially inserted into the second insertion hole 221a,
the third insertion holes 251a, and the first insertion hole
210a, and thus the rotation axis 250, the first valve 210,
and the second valve 220 may be integrally configured
as the valve unit 200.

[0079] Accordingly, the first valve 210 and the second
valve 220 may be simultaneously moved according to
rotation of the rotation axis 250.

[0080] In a state in which the first and second valves
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210 and 220 and the rotation axis 250 are fixed to the
coupling member 240, a surface of the first valve 210
may be divided into two parts by the rotation axis 250.
[0081] Also, according to the second embodiment, the
second valve 220 may be designed in consideration of
a shape of the fresh air flow passage 110 because fresh
airis introduced in a side direction of a flow direction and
intervenes in fluid flow.

[0082] A cross section of the valve plate of the second
valve 220 may be formed in such a way that the width of
the valve plate is widened from the extension 221 towards
an opposite side thereto and then is narrowed again and
may be configured in the form of a water drop or a fan.
[0083] This may be designed to effectively block a
cross section of the fresh air flow passage provided in
the form of a circle.

[0084] A direction in which opposite surfaces of the
first valve 210 are disposed and a direction in which op-
posite surfaces of the second valve 220 may be perpen-
dicular to each other or may be disposed at different an-
gles because a flow direction of exhaust gas and a flow
direction of fresh air are different from each other, as
described above.

[0085] It may be seen that the first valve 210 is config-
ured in a butterfly valve type with respect to the EGR flow
passage 120, and the second valve 220 is configured in
a slide valve type with respect to the fresh air flow pas-
sage 110.

[0086] The extension 221 of the second valve 220 may
extend in a state in which the extension 221 is bent from
a body of the second valve 220, may be disposed in par-
allel to the first valve 210, and may surface-contact the
accommodation groove 251 to be closely adhered there-
to.

[0087] A strength reinforcement portion 221d config-
ured to reinforce the strength of the bent portion between
the extension 221 and the body of the second valve 220
may be provided between the extension 221 and the body
of the second valve 220. The strength reinforcement por-
tion 221d may protrude from one surface and may pro-
vide strength by which load applied to the bent portion is
withstood.

[0088] Also, according to the second embodiment, a
cross section of a valve plate (body portion) of the second
valve 220 may be formed in such a way that the width of
the valve plate is widened from the extension 221 towards
an opposite side thereto and then is narrowed again and
the valve plate of the second valve 220 may include the
first edge portion 220a and the second edge portion 220b
that are spaced apart from each towards ends thereof,
and the third edge portion 220c that is formed in a curve
or an arc which connects the first edge portion 220a and
the second edge portion 220b to each other.

[0089] Substantially, the valve plate and the extension
221 included in the second valve 220 may be perpendic-
ularly or orthogonally bent to each other or may be bent
to be slightly inclined to each other.

[0090] The extension 221 may be disposed on the first
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valve 210, and the extension 221, the first valve 210, and
the rotation axis 250 may be connected to each other by
the coupling member 240, and thus the first and second
valves 210 and 220 may be moved together according
to rotation of the rotation axis 250.

[0091] Reference numeral 252 that is not described is
the magnet 252 described in the first embodiment. Ref-
erence numeral 256 thatis notdescribed is an adjustment
groove 256 into which an adjustment member (e.g., a
flat-head screwdriver or other rotation adjustment tools)
is inserted to adjust a rotation angle of the rotation axis
250 when the rotation axis 250 is installed.

[0092] As shown in FIG. 5B, a first guide surface 121
that is inclined in a direction of the fresh air flow passage
110 to smoothly guide EGR gas in a direction towards
the fresh air flow passage 110 may be provided in the
EGR flow passage 120.

[0093] A second guide surface 122 that extends in a
moving direction of EGR gas to be positioned in a lower
region of the first region 131 of the guide space 130, and
allows EGR gas to be moved between the first region
131 and the second region 132 of the guide space 130
if possible, and simultaneously, prevents EGR gas from
moving to one side of the first region 131 (which is a right
space of FIG. 5B) may be provided at an opposite side
to the first guide surface 121.

[0094] The height to an upper end of the second guide
surface 122 may be higher than the height to a lower end
of the first guide surface 121, and thus EGR gas moving
along the second guide surface 122 may be smoothly
moved to the fresh air flow passage 110 along the first
guide surface 121.

[0095] Comparing the present invention with the con-
ventional art, a difference therebetween is given in terms
of whether a valve for opening and closing an EGR flow
passage is a pivot valve type or a butterfly valve type.
[0096] As shown in FIG. 5A, EGR gas may be moved
to an EGR flow passage 1120 even in a state in which a
first valve 1210 closes the EGR flow passage 1120 and
thus may pressurize a plate of the first valve 1210 (solid
line arrow).

[0097] Inthis case, arotation axis 1250 thatis the cent-
er of rotation of the first valve 1210 is spaced apart from
one side of the first valve 1210 and is positioned out of
the EGR flow passage 1120, and thus entire pressure of
EGR gas, which pressurizes the first valve 1210, may
tend to open the first valve 1210 as indicated by a dotted
line arrow. Thatis, based on FIG.4A, momentforopening
the first valve 1210 counterclockwise may be applied.
[0098] Accordingly, there is a problem in that output of
a motor needs to be relatively increased in order to main-
tain a closed state. As such, when the first valve 1210 is
open even by a slight degree in a state in which the first
valve 1210 closes the EGR flow passage 1120, an open-
ing direction and a pressurizing direction of EGR gas are
aligned with each other and a larger opening degree and
inflow rate than an originally controlled opening degree
and inflow rate occur, and thus there is a problem in that
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it is difficult to precisely control an opening degree and
inflow rate when the valve is initially open.

[0099] However, according to the present invention,
as shown in FIG. 5B, the rotation axis 250 that is the
center of rotation of the first valve 210 may be disposed
on the central portion of the first valve 210. That is, the
rotation axis 250 may be positioned in the EGR flow pas-
sage 120.

[0100] When EGR gas applies force to the first valve
210 in a state in which the first valve 210 closes the EGR
flow passage 120, the first valve 210 tends to be rotated
clockwise based on FIG. 5B by EGR gas EGR1 that pres-
surizes a left region of the rotation axis 250 with respect
to the rotation axis 250, and the first valve 210 tends to
be rotated counterclockwise based on FIG. 4B by EGR
gas EGR2 that pressurizes a right region of the rotation
axis 250, thereby counterbalancing forces.

[0101] Accordingly, compared with the conventional
art, a degree by which the first valve 210 tends to be open
may be remarkably reduced, and by as much as the re-
duced degree, the size and capacity of a motor may be
reduced and control convenience may be enhanced,
compared with the conventional art.

[0102] The control convenience of the first valve 210
is enhanced and a degree by which the first valve 210
tends to be open by EGR gas is reduced, and thus it may
be possible to precisely control an opening degree and
inflow rate when the valve is initially open.

[0103] FIGS. 6A and 6B are a partial enlarged view
and a partial side surface of the second embodiment.
[0104] The advantages described with reference to
FIG. 5B are also the same as in the second embodiment.
[0105] However, the second embodiment is excellent
compared with the first embodiment, and in this regard,
a recessed depth of the accommodation groove 251 of
the rotation axis 250 is smaller than in the first embodi-
ment, and thus the rotation axis 250 may be more robust
with respect to torsion or bending.

[0106] Since the accommodation groove 251 and the
insertion groove 255 are spaced apart from each other
in upwards and downwards direction, the extension 221
of the second valve 220 is disposed on the accommoda-
tion groove 251 and the first valve 210 is disposed on
the insertion groove 255, and thus, the insertion groove
255 of the rotation axis 250 and the first valve 210 are
temporarily assembled with each other, the accommo-
dation groove 251 of the rotation axis 250 and the exten-
sion 221 of the second valve 220 are closely adhered to
each other, and then, assembly is performed using the
coupling member 240, and accordingly, assembly/ar-
rangement may be independently performed, thereby
preventing influence and interference between the first
valve 210 and the second valve 220.

[0107] A lower end of the coupling member 240 may
be slightly exposed to an outer circumference of the ro-
tation axis 250 and is welded to finish coupling, and ac-
cording to the second embodiment, the insertion groove
255 may be closely adhered to upper and lower surfaces
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of the center of the first valve 210, and thus influence
(e.g., deformation) due to heat during welding may be
advantageously prevented.

[0108] Hereinafter, an operation according to the
present invention will be described with reference to the
accompanying drawings. The operation is based on the
first embodiment, but is the same as in the second em-
bodiment.

[0109] As shown in FIG. 7, in a state in which the first
valve 210 completely closes an inlet 121 of the EGR flow
passage 120, the second valve 220 may be positioned
in the guide space 130 and may be spaced apart from
the fresh air flow passage 110 by a predetermined inter-
val.

[0110] In a state in which the first valve 210 is com-
pletely closed, the first valve 210 may be inclined with
respect to a proceeding direction of the EGR flow pas-
sage 120 in order to prevent operation failure due to a
phenomenon in which the first valve 210 is inserted into
the EGR flow passage 120.

[0111] In this case, exhaust gas is not introduced into
the fresh air flow passage 110, and the fresh air flow
passage 110 does not intervene or interfere by the sec-
ond valve 220, and thus fresh air introduced along the
fresh air flow passage 110 may be maintained in a max-
imum amount.

[0112] As shown in FIG. 8, when the first valve 210 is
gradually open in order to introduce exhaust gas to an
engine, the EGR flow passage 120 may be accordingly
open, and the exhaust gas may be transmitted through
the guide space 130 and may then be introduced to the
fresh air flow passage 110.

[0113] Simultaneously, the second valve 220 may also
approach the fresh air flow passage 110 while being ro-
tated with the first valve 210.

[0114] Aslong as an internal space of the fresh air flow
passage 110 does not interfere with the second valve
220, achange in the state in which fresh air is introduced,
which occurs in FIG. 7, may not occur.

[0115] That is, only exhaust gas may be added while
fresh air is continuously introduced in a maximum
amount, and this state may be maintained until the first
edge portion 220a of the second valve 220 is completely
aligned with an outer boundary line of the fresh air flow
passage 110 of the first edge portion 220a.

[0116] As shown in FIG. 9, when a rotation angle of
the first valve 210 is increased in order to increase an
inflow rate of exhaust gas compared with the state of
FIG. 7, the first valve 210 may become close to an ap-
proximately upright state compared with the closed state
(compared with FIG. 7).

[0117] Accordingly, the amount of exhaust gas trans-
mitted through the inlet 121 of the EGR flow passage 120
may be close to a maximum state or may be a maximum
state.

[0118] As an opening degree of the first valve 210 is
increased, the second valve 220 may enter an internal
portion of the fresh air flow passage 110, and the second
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valve 220 may hide an entire or partial portion of a cross
section of the fresh air flow passage 110, thereby reduc-
ing flow transmitted through the fresh air flow passage
110.

[0119] As shown in FIG. 9, when the first valve 210 is
positioned upright, exhaust gas may have a maximum
inflow rate, and fresh air transmitted through the fresh air
flow passage 110 may be in a minimum amount.
[0120] FIG.10isagraphshowingachangeinaninflow
rate of fresh air and exhaust gas according to the states
of FIGS. 7 to 9 and shows comparison between the con-
ventional art and the present invention.

[0121] InFIG. 10, the X axis is a rotation angle ratio of
the first valve 210, which is a ratio of an actuator rotation
angle. 0% refers to complete closing and 100% refers to
complete opening.

[0122] The Y axis refers to mass flow of introduced
EGR gas.

[0123] Inthe conventional art, EGR gas is remarkably
increasedin a section of 0 to 30 %, which s initial opening.
This means that it is difficult to control flow of EGR gas
in the initial opening section. As described, this is be-
cause, when the first valve is configured as a pivot type
valve, entire EGR gas tends to open the first valve, and
in this case, when the first valve is open, entire EGR gas
is introduced into an initially open gap to increase an
opening degree compared with the originally controlled
opening, and thus an inflow rate of EGR gas is rapidly
increased when the valve is initially open.

[0124] However, according to the present invention, in
a state in which the EGR flow passage is closed, even if
EGR gas pressurizes the first valve, forces due to the
pressurizing are counterbalanced based on the rotation
axis, and thus adverse affection of the applied force may
be reduced when the valve is initially open.

[0125] Accordingly, an initial opening degree may be
appropriate for originally controlled intention, and accord-
ingly, the initial flow may be stably increased in a section
of 0 to 30 %, which is initial opening, which is seen from
a plot having a linear tendency.

[0126] According to the present invention, a valve for
opening and closing an EGR flow passage and a valve
for adjusting an area of a fresh air flow passage may be
connected to each other by one power transfer compo-
nentraterthan being connected by separate power trans-
fer components such as a cam or a gear, thereby en-
hancing operational responsibility.

[0127] According to the present invention, the first
valve for opening and closing the EGR flow passage is
configured in a butterfly valve type, but notin a pivot valve
type, and thus the rotation axis may be positioned in the
EGR flow passage, and accordingly, the tendency in
which the first valve is open may be counterbalanced by
force of EGR gas applied to the first valve in a side di-
rection of the rotation axis, and as small actuator as pos-
sible may be used.

[0128] The tendency in which the first valve is open
may be reduced, and thus an opening degree and an
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initial inflow rate when the first valve is initially open may
be more effectively controlled.

[0129] According to the present invention, the first
valve may be inserted into the insertion groove provided
on the rotation axis and the second valve may be dis-
posed on an accommodation groove formed on an ex-
ternal surface of the rotation axis, and thus the first and
second valves may be independently positioned, thereby
minimizing influence therebetween.

[0130] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
spirit and scope of the present invention as defined by
the following claims.

Claims

1. An exhaust gas recirculation (EGR) for a vehicle
comprising:

a fresh air flow passage;

an EGR flow passage connected to the fresh air
flow passage;

a first valve including a valve unit configured to
selectively close a portion of the fresh air flow
passage according to an open and closed state
while opening and closing the EGR flow pas-
sage, the valve unit opening and closing the
EGR flow passage; and

a second valve disposed at one side of the first
valve and disposed at a different angle from the
first valve, the second valve provided to selec-
tively interfere or not interfere with fluid flow of
fresh airin the fresh air flow passage while being
moved with the first valve,

wherein the first valve is provided in the form of
a butterfly valve with respect to the EGR flow
passage.

2. The EGR valve for a vehicle of claim 1, further com-
prising a rotation axis disposed on a central portion
of the EGR flow passage,
wherein the rotation axis is disposed on a central
portion of the first valve.

3. The EGR valve for a vehicle of claim 1, wherein,
when the first valve completely closes the EGR flow
passage, the first valve is inclined with respect to a
longitudinal direction of the EGR flow passage.

4. The EGR valve for a vehicle of claim 1, wherein the
rotation axis includes an accommodation groove on
which the first valve is fixedly accommodated;
wherein the first valve is disposed on the accommo-
dation groove; and
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wherein an extension connecting the first valve and
the second valve is fixed to the first valve and the
rotation axis.

The EGR valve for a vehicle of claim 4, wherein the
second valve is disposed to be perpendicular or in-
clined with respect to a proceeding direction of the
fresh air flow passage; and

wherein the extension is bent at an end of the second
valve and extends in a different direction of an ex-
tension direction of the second valve.

The EGR valve for a vehicle of claim 1, wherein the
second valve has an area that is widened in an op-
posite direction to a position adjacentto the first valve
and has a rounded endmost portion.

The EGR valve for a vehicle of claim 1, wherein a
first guide surface is provided in an inclined form be-
tween the fresh air flow passage and the EGR flow
passage;

wherein a second guide surface is provided at an
opposite side to the first guide surface in a longitu-
dinal direction of the EGR flow passage; and
wherein a height to an upper end of the second guide
surface is higher than a height to a lower end of the
first guide surface.

The EGR valve for a vehicle of claim 1, further com-
prising:

an insertion groove that is formed to penetrate
an outer circumference of the rotation axis and
into which the first valve is inserted; and

an accommodation groove that is formed to be
stepped by exploding or removing a portion of
the outer circumference of the rotation axis and
on which an extension of the second valve is
disposed,

wherein a firstinsertion hole is formed in the first
valve;

wherein a second insertion hole is formed in the
extension of the second valve;

wherein a third insertion hole is formed in the
rotation axis; and

wherein a coupling member is inserted into the
second insertion hole, the third insertion hole,
and the first insertion hole, sequentially, and fix-
es the first and second valves and the rotation
axis.

The EGR valve for a vehicle of claim 1, wherein the
second valve further includes a strength reinforce-
ment portion configured to reinforce a bent portion
between an extension and a valve body portion.
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